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(57)Abstract: 

PROBLEM TO BE SOLVED: To control a crystal 
orientation of a ferroelectric thin film in accordance with 
a use of a ferroelectric thin film element. 
SOLUTION: A lower electrode 71 including at least 
iridium is formed on an undercoat layer 6 essentially 
consisting of zirconium oxide, and an extremely thin 
titanium layer 8 is layered on the lower electrode 71. An 
amorphous film including a metal element and an oxygen 
element constituting a ferroelectric body is formed on 
the titanium layer 8. The amorphous film is heat-treated, 
whereby a crystallized ferroelectric thin film 9 is formed. 
The ferroelectric thin film 9 is orientated with priority to 
(100) if a film thickness of the titanium layer when 
layered is made 2-10 nm, and the ferroelectric thin film 
9 is orientated with priority to (1 1 1) if the film thickness 
of the titanium layer is made 1 0-20 nm. 
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[0035] *?HH^«MMfiEit»?OH»^(i. 

^fig-&^ 1 ffiii[ig±1x^®ii^«ll-rSXgi: . teURS 

•thiMb. f$2wmtj±&&mm±izftm , mmmi: 
mm Ltcifi t> %wmfcmmwi<?>®s$.z'*i o zbizx 
®m&&&£m2W:M)5±&&&®iz&TmLL% 



r 
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[ 0 0 3 6 ] ft £ L<(i. &?&01ii:1x&Jgi: LT-f 'J ^' 
[0037] *%B^<7)tt^f^^|g^JiS|g^^S 

[0 0 38] Zcommi. mtlf7 5 O'OXFt^oit 

[0039] ^%^^<^)Bt=j3(t-&«maffieiA« 
izimzti&Tmmtetzffi£&. *LXTommi±* 

IOT±(c8H*6*l4J^^«£*tr3[SlJIi:. JBlJf 
<?3±tci5»t^^-f yi^A£-£-tfSil2Jlfc£fi§;lT^ 
4. 

[0 040] dOfifi&i:, 0Ul£7 5O'CJ:9a^i:^ 
[0041] JJEW2«iTWI0»$>i<«l/t*fc-f 'J 

[0042] flitf » T»«SC*JV^T-f y ^Af* 
tr&&«0 SHTF»«*fc * i 2/5 ULt *>o 
4/5JaT£*^T^4£i:jW«j& s *>S>*i4. -i 'J 

[0043] #JMJ!0W 5"* i"*x y h7'J #16 

fc*«BJi0M >-'x -/ y-r y yrm-r^H y^i^'x ? 
[0044] *%Bj^^safis^^<7)sai^ffi(i, 



'mn^sSLmmiz^mm^^Mthxmt. +i8wllic 
[0045] ^ zx\ T&^&z&tftf-zxmiM y ^ 

^A^ttfflUTWl-f y^AJBSrJSK^SXSi:, SfS 
«*-4X«i:, A»i*)±fc:4 >J S/*»7A£ttfflLTflS2 

ssi-f y^A/i^ y^A^fi£ut$ 
it. v : J'7&mb&mmbZ'( viS'y^b&mb 

[0046] *%Bfl<Ofl!!^®^^t8fi^5:fii3i?^i8 
[0047]; IT, T««i*l«cBW*xe{i>f U v 

sxst. &wi«o±fc:-<r y i^i^ffifflLTi^-f y 

[0048] mjm\m®&Mm&v>fflgk^ 750 
•c «t oiSv^iagT-^-r & 1 tc ± 0 . & 1 y ^a 

ao-f y ^»7AS-t£i5($-ti:. Stl >f y ^AS^ y i^' 
>7A$r®2 >f 'J y'7Al^l$t|,IgT*>^. 
[ 0 0 4 9 ] ft t L< &&B5K:fc*76-hfeJIS 1 -f 'J 

*^ l/3J!»S4/5fc:*4J: 5(cl^tT^-r§. 

[0050]$ ^>ic*^Bj{i. Tsemfist^raatos 

[005 1 ] HTTffl*«£dU8f4I8ii, ^«H>r 
tc*3{f.g.^*«o/?:^2: d 0 . jfs 1 -f y 

d 3 RVM]&mzt$V&T&%&£m>m*£dlb Ltz 
i&SlZ, dT= 3 . 6xd 0 + 2. 4Xd,+0. 8Xd 2 

+ 2 . 3xd 3 b^o mMtrntzzti* x 0 tcfiKK-rs 

[0052] 

[^<73HS6o^©] ^onss^®i . *mm<m 
* yrotrnmrnm (w.zmmmm?) b txmm-th 
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[00 5 31 ilC-f>'?yi7h7 l J^«MI5' 
StfSfii'Vy K100.**102. hl/>(10 3. 
•y r-sSEHK-y K 1 0 Oli, -fxo— . -?4fyy \ i/T 

seianK-y h i o o^>f yfatiUfj s yymf^-v y 

mm® 1 0 6«>*aE£fflW U ^«^^>f F y h 
2{21Tffl{;:hW 1 03£fili.£>fc£:U;:. **>p<iSW= 

10 4 *^ISHffl«5 10 7 SrSSS^-^ . leiifflitfE 1 0 7 
fcLT. #iI8L i^OHP-z-h. 3&R«L 

[ 0 0 5 4 ] -( V? i/'x -y FsSBttN-y K«)iMff 

^ru—h2&^s^3*^^$n?.„ mssmmi 

JDEMS^lCt^ScoSTOojnff^ 
1 0#R»tfc*u ^TOfiDE^ (^t'f-( ) 1 Olzj 

o(ommm.\ uzi.y)mxhtix^h. tmm.mw.i 
<oawc3Mfc:«>f y^o±mmmmt Lxnsmmzmm 

jfcSii, 7*U>-bx>-^>SfcJ:oT»J»$iiS. 
[0055] yX/P/l/- h 2tiflnEM*« 1 £JUi >,-£• 
yX/PTU— h2t=*J»t*lBlJESl OtfJWJB 

□ ) 2 l#)gj££iiT^2>. yX;U2 UiEp^<50^O-f 
y^'x y hsSlfiUK-y K^M^rfiJirB&T^^ 

JgCrffitT&lMSflS. #Ji. if . 1 4 4 0 d P i x 
7 2 0dpi ?)&?«fcJ££t£5g-r.g> fc , y X;MHiffiiffltc: 
««*J>«M V? H ••/ Mci OS^SB^EP^ 
^icSr*. =&fe^yX;HK<i. #5-Eim»JgKJ5t 
T£#>t>;h.. Ife3 2yX;K *7-*fe3 2 



[ 0 0 5 6 ] 4 V 9 fx y hitKHK-y KcOig&O&T 

ffiBSrH 3(F) tc^-r. DuEmm® i fctiiraffg 1 o 

imizimsmm 5 riftwb e atLxmsmmsm 
m^i 3-t)m&ztix^h. naumtssnm^i 3<vm 

otzyzmztix^hj v9*;xt\>i 1 *>£>q±aj-r&. 
nm 6 ten&wmzmm? 1 3 * m&t %> hw>t*<o 

El*l«ffllK:*JV^-caS ! 5rfft«I*-f *. T«yf6<oaiiIt 
oUT«0»i«B«^rS. «^^fi^»^ 1 3trFgS 
Sffi7 1 . >^>i!8. 5S»W««K9&^±jB1BSB7 

SJt^tcJ: oT. (ill) ffi^r^v^i (100)1 

[0057] mmrn#mm9commt lxh. t 
$is£ffims.mztti>ffimfovn$. l< . 01] 

i.{f. f^«(PbTi0 3 ) . y/unyif^y- 
fitt'tPb (zr, Ti)o 3 ), ^ymmyy^y 

( (Pb, La)Ti0 3 ). i> )l>a yWtf- 9 
y?y ( (Pb, La) (Zr, Ti)0 3 ), xii. 
-7y^=y^^—^y^. i J>VO-^M,^-9ymSn (Pb 

(Zr.Ti) (Mg, Nb) o 3 ) mmmx'hz* 

mz . ^VP 3 >-S^7- ^ ^KIS ( P Z T ) JIT'S) 4 „ 
[0058] TSUm® 7 1 li-f 1) ^^AwmJUKT-flUK 

vw2*m(?>mmffi : &zGLx^%>. -ru^A 
z nami- h z. t ximtmm 9 n^-^mt msimz 
z t wx'$ zm%mtmx'*>tut£%nzmMaixz to? 

Ji=Sr<. Wilf. Pt. RuOj . I rO z f<7)#fl 
X(iPt/Ti. Pt/Ti/TiN. Pt/TiN/ 
Pt. Ti/Pt/Ti. TiN/Pt/TiN s Pt 
/T i /T i N/T i , Ru 0 2 /T iN, I r 0 2 / 
Ir. I rO z /Ti N^C02SJjUiC0Wii)KT-$>oT 
tJ:v^. T*fli6fcTaWffi7 1IB«)af»**ffi±S-li' 

LXTim 6 (=«HKIROttn&aUa & «fc 3 KfftfSLT 

^1 3St/*®(cHtiJLTV^STifeS6c0^®$r?i-3 «k 
■ptcy\'-y 3 yJKT'SSLT y\*-y>"<.- 
i/ 3 vffit LT 7 vXMI. -> 'J 3 vge-ftJK, x^i^ 
fflB^^»iiT'S>i». 

^^C0|gjtXS^OV%T. 4 y^i^x -y h^te^K 

•y *cn±m®(nwmjMtmitxwm-h. z-r. mm 
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j§6ZfgMLtz. tlx. mm. asi 

0 0 mm. J5£2 2 0;umO^y rJVJIM&FBS^ffl^ 

fc. sttSKsti. 1 1 oo-cv)&<7)*x\ yumm* 
giELT 2 2^HM*gKk§-fr, i u mnw&wm 

^. Tift® 6 1 LX&tt.iSiVa-*7l± (Zr 

0 2 ) £flflBW4fctf>. V)Vn-*7K-$:?-y», ht 
I . iSliitfxo&AK i 6 n- «y ? y vySSFC 
8054 0 0 nmgJ»Cj£|RLfc. fl!l<7>j£8ii£fc LT. SS 

mita 0 . ? y ^y&T'i^ax^ASrSrjfc 

[0 0 5 9] JJtfc, TtfeB6jL(CTg|5€®7 l£j£BIL 
(HE (B) ) . TUmmi ItLX. T«6«6ffl*» 

y ^'^A/a^, -< y i^A/a^/^ y ^a 

«s*^-y>y hi: UTJ*/*>y?J&KLTk <*V\ f&ifrT 

us«fc3*u m^mmik^utrnt^ y s*7aji 

[00 6 0] ttvvc. T»tt*7 lJbtef-^JiSSrW 

iu mm <c) > . f-^yas^^i. dc7/ 

*hoyxy\* y^&SrfiJfflLT. 2nm— 1 Onm^S 

iTuasL-fc. ^i.^mizmM-thmmiz-o^xitm 
[ o o 6 1 j ^?>m8±.izw&mmm9 . ± 

8$*ffi7 2*jS«Lfc (HH <D) ) . *»fe^jT-(±^ 

7t. vtv- yjumta. -fstizi*. &mTtua*~>v%f 
<r>±m^w\L^m $• mmMxiafcttM . mm&Zitx& 

y;^^^fS«(Sa«iaK-C%-=S:lK* J f#^fLS i t x 

&mifi:s>tmmifto. m^btiz&mmit&yit 
ix&. *m&{t<tozmi&ti>4tm<r>j* r-*^h\ xh 



mmmsm £f£ss-t s izmMttMRT/MM^Rmzm 
if> h -ami? hhtzih. mxmm* t=J4*ojmn«*«ew t 
# & . wmm tmz xvm** &&-r t zjstfm. < 
mtstz#>& htLhf&Mtf*&>-t tttim 
xoHMPttu*. *<omn&tf'j?%-r&x i>&m>3 

towm^&miw^zmft-t u- hmzmn lxb. 

mm&gzuwtiimiiz xt°>?-h &<nm 
mimm^mc p-^+c p t%&x otzvm-t & 

fcH^. a-T4 >-7lt:mi1®gt&Zb(izi')Gm 
[0062] *seMs«fc*s^r«. PZTMMfi 

tLT, Pb (CH 3 COO) 2 • 3H 2 0, Zr (t 
-OCH 4 H,) 4 , Ti ( i-OC 3 H 7 ) 4 <DM& 

mmzmn l^. c^i^-m^ i 5 o o r p m-c*o . 
1 vmnmzizxvya— x-f y/L. 4 0ox:<7)iajK 

5//m«oy;Ufc L^:. SflfctCRTA (Rapid Thermal 
Annealing) TtelMfcLfc. Cic05!ifi|{i6 5 O-CT'5^- 
H^o^. iy_hOXg$:STMJP0. 5^m<7)^fSm«s 

swR9*«»4»nfe. »mKM^m»7- . 
tpftms . xtz. &m%tmf& 9 ±c±g?ns 7 2 1 

LT. a^S:100nm<7)KJ»{CDC^N--y^ffiT'«JK 
[0063] <XtC. ±S?^ffi7 2iCUyXh^ey 

tix±.&wm7 2. %>tmimm9. ^ymsrn/ 

{4Sfc«^ UT^SMlttBSaaH 1 1 3 ZKM It: ( RSI 

(e) ) . s^vc. iDBE^*^$^s^(aa^i5 

x-y^-vy^<ovS145lf*:Srfflo^ Y?4 x-yf-^yt J: 
0. ^^^iTJt^$^TUDff^S«l^x-y-J-yy 
U inffSi o*»*Lfc (PIE (E) ) . x-y^y 

i^f^ll. 5SS%~4 0Sfi%c7)*g!-fk*y'>A 

A<.mm.m^swuKT/u/} v?mmzj: h ^x y hx . y ^ 
^yct,^rtgT-fcs. 
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[0064] mmz. hh ( f > c^-r j; ? tz % mmm 

fcffiwc JXlVTV- h 2 £mE&g& 1 iztMSLtz. 

y^2iii'jy/77<s, u-ifjm. f i bjd 

izmn-ti> z t x-Bfcti, z t #t-§= h . jX)vt\s- 
vi%iws^w^.\^^hmz\t. &/X)V2 i# 

£r£-fh. SXiVTXs- h 2 LfcflnJESfflK 1 5 

[00 653 ±»<Ol^ra*;*TJ^Ufc3MJ»#» 
BI9 (PZTI) fc-PWt N *m 8 tOR 

&cr>$£-<tlzm-& PZTI?) ( 1 0 0 ) Mb ( 1 1 1 ) 

ncoRft& [%] ^x^m^m^mx-m^Lt:. m 
fci&m&mAizTji-r. zzx-&mc7)mmmi&. (10 

0 ) ®. (110)1. (Ill) S«9®#f3$Jgco*a£ 

1 0 0 b Ltzb #<?X Zti-?tv&Me>®ffi8i]£<7>&fet 

tmLt*. mmizTjk-txoiz. did moMifoitm 

fi. +9 vm&<r>Vmtt2 nm-10n m<7)^MX'ii. 

l5%—4 5%X'hhcr>\ l ZftL. 10nm-20nm<0 
$mx-ti. 4 5%-9 0%T'J>ofc. — (100) 
Bff<OSl*lJt*tt. ^^JlStfOJU?*^ nm-lOnm 
iO^HTti. 4 0%~9 0%T'£>-?>O(;:*tU lOnm 
~2 0 nmc7)®HT{±. 5%~4 0%T-£>-?£:. 

[00663 J2Lb*>tt*&»6 . 5tOT*«BBIKP&*Sl 

mmzmm^-t Lxm^z^izu, &mmc<omw)®. 

«fc*jwai. (111) B* J flBtS[6Jfc'5:SiSffl. HP 
^-^>-S8tfO^*il 0 nm— 2 0 nmco^ffl^if 

£ F R A M^>D R A M^O^ ^ 'J SR^tCfjgffi $ it£ 
^-Vti^fcffl^ifc^fcHi. (10 0) ffi**gBfcffi|6] 
fc&SKB. IP*>. ^-?yJf 8<?)BUPA*2nm~l On 

[ 0 0 6 7 3 (I U mmt±MEbzV8Lfc2tl& fcOTtttr 

le^xHtLTfflV^^. 14kHz^Ui2 8k 
HzmSwS3a»S«9S<SlS (SJHttiRtt) T« « 1 0 

0 > 8BfcEr6l£#7 0%. {111} ft%EMK#<3 0 
Sfll**W±U»fc**.«i*. ZZX\ mftJgkli. 

&ftxRDmzxmm.imm(7)mj>GL (xyz) m<n 

RSt5£«£ I (XYZ) L-fz b^lz. 

1 (XYZ)/{I (1003+1 (110) +1 (1 

1 1 ) > 

[00683 *9H&&liJEfc:. >Jf 8tfOJBUf:<oSMfc 

iztttz&mmftm9 (pztd nmrnsmds , 0 



2 nm— 1 OnmO^BlCiS^-C. E^Scdg x 
7OpC/N~2OONT-$>0. Vil 8 iOStUa* 1 
Onm— 2 0nmC0ffiHlCfcV^T. BcM£&.d 3 , #2 
0 0pC/N-2 2 0pC/NT'fto^. fcLb^fg**' 

«8^^AU 0nm~2 0nm£fci,%Tff®814Kg| 

[006932*. *56Wi±^OSJjtrn-fe^T-^ 
£Lfc^«8S58»fHPi 3o«URrr(itc*s»tft, 

n^H6, S7t^-r. m6ii-f-?>m8<7)mm&i 0 

nm»tl<Ol^ftJ>'), El7(i^^>-JI8^MJ1 
**2 0nmc0fc#O8S^mrfc5. fltttliB$|E!££t L 
TV^jft 1 , S I MS^tfffcioTmSRttWBaiaH 1 ! 3 

*J»ti#JB. EP^>. PZTI (»««f«f«9)>BE 
(Tg?«S7 1 ) /Z r0 2 (TiS«6)/SiO 

2 (mmm5) zmLx^z. f^visnpzn 
zm.Lx^&. zti^m^^Lxm^ioiz^ 

y (Ti ) <04J»*{4, PZTMrtCtJ^tliff^riSHClI 

am&nLTu*. TSEmfii7 i±tm«$<x^^^a 
<r>t^z.htix^h. 

[00 70 3 f^yl8COl«^10nm-2 0nm(: 

^■ht. *mmmwk9& a id m%mmz%&m 
mmt>frX'i±%\ \# . *fM8**»sen*K»fc t i 

ZZt<?>X-£&mi±*t£ftM.2tlX\,^\ i^t, K 
&&ttLX^hi><?)t3!rtt>1xZ>. +fy]m 
^zm<?>fcmx°li±MZ(7)9}3l: : £:i%&Z\ t itX'Z 

<r>wmizfti>h-t, ^-?>m8<7)mmz±.m<o&wi l z 

WsM-tZZbV (111) m&Mftb (100) @3feE 
(6] $r$WT' § S i tfmZX'% tz . 
[007 1 3 £fc. *^HJ^(±, MODS (Metal Org 
anic Decomposition Process) ICfcV^T t>JLIBO^!)^: 
5:^1. Z b tfX'Z hZbZmZ Liz . LA*L. V/P • 

-^a^a. cvDmx'PZT<m<vmm®m$:i&A.tz 
i)K imnmkznhzbteX'Ztcfr'itz. zmt. v 
>v- ?}vmh%\^moDmx'\ti : %i'mmfrL>±Mm> 
WNztt*tx*i«izp zTmn&iMttimft-rhcDizn 

L. CVDS. X^7 i'Sf TIlPZTl^feW? 
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[0072] j&mem&izztus . mii%wm.i&ffi£ 

[00733 %BBcoiaS<0^©2 . 5£18m{*35J8l«i:jtf8 

B^fc^S FRAMIi, ^Jt»tt, ftaOWF. l&fflm 
[0074] 49EM«>ff9K2amMiieR7« F R A 

fid, ^i^rnimst/±g?^2rWl»:B£Jg-r.S>. ±a 

LfcJ:5C. ^-*yjI§ttf>JgUS£2nm~l Ontngg 
fcf 4£fc-C, 3&f8«ttffitS: (10 0) flBfeEfofciU 

JSfiF. H8*^g5UTFRAMtf5^*U-fe/I^H3txa 

(H*fi0j) hh < a > tc^-r j: a x'jn 1 o 

1 ±(cS-ffcJI ( S i 3 N 4 ) £±ffifcj£JB? Lfc8L 7 * F 

•zyWfcl 0 10SS£BgB£BKfcU LOCOS (Local 

Oxidation of Silicon) 1 0 2 SrTIMLA:. 
TO*»kK*l**L.fcfiL HC 1 BKktcfc OSS 1 5 

Qkny-vmitmzm&Lfz. tsisyy (s i 
h« ) xwrnsmtx y 3 ^*»E3iBSfc: 

tftmU y^ (P) £1 0 21 /cm3SJK<Oi«aT*>f* 

ghisv^yzmm (a) cox? team l , y- hmm 1 

03£Jgj£L*r. y-hm«il 03Z-?X?lz 

LTat^(As) £-f tfVfTfc&JfcU W75'f> 
TV-^HWl 0 4&lf FL"f VI 0 5ffit&£&fS.L 

Bll0 6£fixJ*Lfc. 

too7 5] awe, 110(B) ^-r<t-5tc staie 

SKI 0 6±fcTift*6. TSPm^7 1 . f^>18, 

9 &i/±a5mffi 7 2 zm<Zf8m l*z . t«s 

B6 1 LTBHfci^rJ^ASr^VN'-y 0 2 0 0 

nm<7)KJSCfi£B?U TSBm«i7 1 t LTS^/^ y>-' 
•7 ^nmmtmZ *tl?tl 100n majRVCftR L 



fc. ^V^T. TS5«S7 li{:DCXA'-^ft{;j:i), 
KJI2nm~-l Onm0Df-*yJf 8£l£BiL*:. £ 
fc« &S5«<*3£BI9i: LT, PZTKfcVyU ■ 
0. 2jumOSU¥tCj£IIL*:. -I<03Si!8mtt?§ffi|9«:* 

[0 07 6] actc, [5)0 (C) (,Z7jk-t£ot,Z. J^y-i 

vms. -rmtm. 7 1 RxfTtm 6 emmm&nzt. v * 
^fcffv*. iraiiio6J^Lty-Miio 

SJ:5C. /ffgjgjfgjgl 1 08 1 UM5X5rfh7 • 
Xf-;P- tf/l'F ■ ^U^r-h (TEOS) cor^X-eC 
VDjSTItSL, ±S5m®7 2SI/F W yffii^l 0 5 

1095 , DCAA , 7^t7*h7D-EX, 7/^l7f 

TtFRAM^'J-fe/UOV-Xffligl 0 4lih'7 b&lZ 
»«U y-h«Bl 0 3tt"7-F«fc:SMa-r6. TSS 

«s 7 2 ji f y 4 ^mztm-tz . 

[0077] :«I»<0»BIC J:*Uf . ^iJ^rSitlSd^ 
•S-IfctfT'^-g.. L* J t , t&fWOFRAM^y-te/PO 

1 5 nm— 3 0 nmm£J.zm&fhZ\bX\ V)V ■ *r)V 

mz khwmmmmcrmjmiiz&vhTumm^m. 
m<r>m\zm]t'thi><?>x'fth. 

mm i x^wLtim&mtf^mttmmjMtmm 

[0 078] i-f. (23 (A) ^-TidlC. I§22 

o u momsmmm 1 ^*Bt~i!-fbii^M*^««»ffi 

6?-4 0 0nmSlU. «|V%T. TtfiJl 6 i: TSPmS 
7 1 b<?>mm&£ft±Z-£hf.zMz. 1-?yfrhtch® 

mm (mmzm?rrttf) ^Tim6±izi o nm^gco 

[0079] -etT, 4 'J^AfM^-y-yhtL 
T^N , -y^ftCfcOTa5mffi7 l $r2 0 0nmmjg^JI 
*(CjfflKLfctt (mm (B) ) . f?yl8J20nm 
coifAtCBKJSU/v: (ISI0 (O ) . £t>lz, mm (D) . 

(e) Rif (f) tc^rr j: ate. V)V ■ y/umx&mm* 
mm9^&mL. x;*-v?mx'±.®fm7 2i:fmLx 
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c: it h<m mcommmmz^ x * v z. t run 

ADEEMS lfcx-yf-y^JniL-OrafiEMl 0 3rJE*j£ 

U /XyU7V-h2£&-£U:. 

C 0 0 8 0 ] JJE<Ol^ST»^iifc«SM«ttKa« 



Ol&ff(44 0 0 n m. ft* JlaRfft* lOnm. 

fiS ( -f >J ^'"^ A^fii) 7 1 WMffte 2 0 0 n mT£> 0 . 

*mv>w$z.ms2£mm?v>i-? >m&owmt 2 0 n 

nu ifc«5^J<0«^M^^Of-^y®8<0^i5 
nmTfci>. 
tO 08 1 ] 
[£il ] 











(lll)K(HO) 


(lii)lk(ioo) 










2 10 nm 


4 4 0 nm 


&&&& 


1 4 2pC/N 


1 45pC/N 




3 0 OGpa 


2 5 0 Gp a 




0% 


7% 



JJEOtt«*» <?> . flaifllTttTSfcS 7 1 *>JS*** 2 fg 
l2UL(=&*«>f=ttl/?. #0iJT(iTSBftfi&7 lff>W-Mt 
1 0 n mtgjirr S Kit* o ?t . -f^Bti. fi^jTti 
3IBWfWiK9^)«iaxSfc:iJV^TT«B»S7 1 +£K 
afcOTROiiifU T3E®E7 1 0/f L 
*WC«T8B«ffi7 1 jit:jSJ»S^fcJ5»2 0 nm 

T*4fctf>T*4fc#;l6;fi« ! . TSSm«i7 lfc 
SSSft&^i'/lStf)®^ 1 5 nm— 3 0 nm^E 

*««9«>»«iV7l/ • y/I^JflfefcMOD&Tt "TSg 
T&&. 

[0082] TS5m®7 1 KiBBIW***^ h t . TSBS 

jut* fc^msfis^^W5S«$ns^*^ t h . 

•C*^JT-(i0%-C-S>'5^. *0iJOTSC«@^^ 

[0 0 83] TSP«®7 liOtJISftfc^y 
«8<7)^»tJ: 05t8»f^iiR9U (111) MKfSjfc 
(110) ffiElfijiOS^-fc^ 0 , ^0$gi£T1#<c>ix& 

(hi) BoiEioji: (ioo) mifie>m&bi&m%& 

[0084] uuu mviLtzi o izzmmcmmiz 
ar, -f y > ; '7A#**^«-i»TgPiaLh(c 1 5 nm-3 

t&Svi(Wnac(c J: &3£l^^l&0&j£i$(;:fc(7&T 

fcngrr-s-r t#T£ & . ^hjw*m<t)jb®4 . * 

[0085] 09 (i:*^OJ&®(::GtoSfi$R8lig£8l 



(4. RBffiJhfc:* ^SJf 4 1 . TS5«&4 2 , feifcRfrit 
143. 3$18m#?SJB! <£«ttK) 4 4St/±g5«®4 

5wmiz : mmztiTmsSLZtLX^& . ^gMitisizmm 

Zix& t><9T(4&v^,. *H5S®.^T-(i-f i^'i y h 
^leHK^y KiOffiittfg «*U(i\ IHU£%liltXI4ijKfc£ 

4. 

[0086] ?»®4 1 fi. *^B>!<0«m8lt«S^ia*^ 

>f y (Ir), nyi/^K (Pd) , Dy'W 

(Rh) . yPx-^A (Ru ) Xfi^fXS^^ (Os ) 

ijmtLx^z. *mmmx't,±T&nmz&&z&i . 
m*h<?>x\ ®mmii&&t±geMm}±&&mt<?)'& 

tz®m&&g,. Mz.tf1-7y*?7nJ*i>3g=F&'3LX^ 
[0087] TS5m«i4 2 (i, ^ISm#^IK4 4 (C«BE 

£k 0iji.(f ( p t ) to . 4umm&comMzmm. 
ztix^z. v&tehx'um%&&mtfz <r>T&m&zm 

LX&Wrt&tiMzO. 5um£Lk<7)mMzm&LLXte 

tOSfiJSrtBdcOT-. 0. 2xtmtfi!*J:')fi<^JSLT 
< C t if^mX'h h . 4 5(4. 3£f8mti3S$t 

4 4(cm£E$rEPJtrri>^46Of6*"C0fl:ffii:^'y, 

$-qfi-ri»«^. muz&± ( p t > to . 1 ummm.^ 
m^-izm&^tix^h. 
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[0088] mtm±m a 3 «±, mm±&&mb «* 
sitmm^cr>x'S) y ) » man n^v*? 
frfrbstRZtiz. ®m&&g,tte. mumw^zmmit 

?vA><no%^-ttifrlr>X'hh. &im±M4 3{±. 

MMifi. ®%tf&mmfrt,&mLx$tz®m&&mbi!r 

lti#T'2bl»^2a:«J|5Sjt^ES«, aWBJiigKfcv* 

T^*tt^JS*^p«*fSJi4 4 ztzm 
±-?zi&m£Mkt:L. ^murnxm^auxmrnrnf^ 
m®4 4 wz&tE-t&%s s $>mmti*T®mm4 2 *izmi 
&-tmML£i>Wj±Lxzx^h. zn£oi,ziizmi±m 

4 3(±, ^<V&m<,z£r,&f$.Zti&i>(7)X'h&t:!t>. 

*<7)mMZfmmmzBf8.2 tttzm 2 t&m&j±&&mm 
t®m&&mmc7)&mAizmtx3m'?$>. mm. m 

[0089] ^«fr?SK4 4 t±, SIS<0ffmtiE-te 7 5 

zwmiii (pzt) ^o^ismeffmttw^. 

mSM1R-t& . attWfctt. >-S83 ( P b T i 
0 3 ) . f-^l^ny&iS (Pb (Zr, Ti ) O 
3 ) , 5/^3-^ ABMB (PbZr0 3 ) , f-^Ktt 
( (Pb, La) , Ti0 3 ) , S/A-n^Kf- 
fyM&Jyfy ( (Pb, La) (Zr, Ti) 

o 3 ) xa. ^y*is^j±-*7mi;)i,a-*7^-?> 

&$S (Pb (Zr, Ti) (Mg, Nb)0 3 ) 

iMz-*y ( n b ) sraaaairt-i - 1 -cEmmtz* 
[0090] ftmrnimmcomx-iz^xit. ssatxn 

X'? y y ?WmLLZc^Wgl / zmZ-t:8iz.. 
&Sto«tt*S-**a*fcJf <#JiW&. Wfc*sftSggg 

SfcJ: Dflyfe&J: *)mmitLXt5<Zbi)r5jmX'hh. 

mx'hix\z. tinmm 2 hij: o ^ < -r a t 
>u m^±t;-r s c b if*i®x'h h . 

(93101) mz. *^B^^j§^»^^0Sit^ft 
0. HI l£#!lLTfJiHS-f6. ^'Ja^fSfl 



(01 0 (a) ) . z<Dxmx'im®m^&fm<tW; 

\>\ ^fiOXS^J;O,-0r^/?$ (ffUfcf. 2 2 0// 
m) OMESaHKl±»caaS=firlB»(«itf. 1. 0// 
m) tf>«»«R5*lffiRLfc. *±3. BKt^XIS«zR<> 

?ym. &<tr/i>$-?;<umi:&i8.i,xi>jL\\ ttim 
mtemtm8§kbm4tisi\szi-vj*wmb(mmwk 
izmfcLxhxw mmmmz-thtzMzte. 

y 3 >-J|«SfiS«U:fciHl^Kfc±B£0 J: -p (cL-T 1 

8MBJIU K-fb^3^A^2r^R(f4 0 0nmm« 

[009 1 ] ^wc, &BSQR5.h(c®*1£&Jtt:J:* 
Jg5 0£j£MUS (110 (B) ) . ^«tt&Efc<i, f- 
?y*?7uA(7)c\b£^o. ia^>co^Jg(if*(7)3Si^« 

jaat«KS£tti»jh«4 3t=»«rrifl&. s&ttfc^s 

4 1 (CSS LT . TSP«fil4 2 &ft&K 5 t £ 
4. 

[0092] <xfc. ®m&&mm 5 oitcffiaSisfiiJitt^ 

1 Sr&KLTt (PIH (C ) ) . Zcr>mit. ®<?) 

fmMiz±vffi^&®^-&m<7)-Mzn%Zit. t 
4 1 b i>xmstti t ^t-*4 . m 1 mm±&&mm 

[ 0 0 9 3 ] mz. m 1 ffi«S:(f&±1x^«Ji 5 1 1.1ZT& 

mm>m4 2£f&mLt: (rb (d) ) . ts5«®4 2 

^ yOffiSt^RSih-T S fcttlC 5 0 0 n mfeUi^MJl*^ 

stiofcit, *mmmx-\±ffim±&§Lmffi*f> 

cr)%:&Zm±-? 4^tf5. 4 0 0 n mJaT^BWlCJB*^! 

[0094] Kfc:. ts5«S4 2 ±izim.m±&&m<D 

»5 2«rjftKLfc (P10 (E) ) . COJiJi. t£<7).^ 
St J: •5Ta5«fii4 2 iMLXt&^LX^fzmmit^m 

cn>mL*Witz*kzmm.bLxmfcth{><r>x'hh. m 
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mm 5 2<r>mMt. &mrnmwk^<r>mm&$im<7)W& 

Z&±Zit&lz8.*) &mjg<r>mx-lz^ 0Utf2OnmfI 

»Cfea6i=ltffi+ , C3iilLT»jW-&i fcaWff ± U>. 
[ 0 0 9 5 1 »(c. V/P • y/I^KJ: O&ffcmflSISIS: 
SWLT3S8Wtt?lK4 4£jSKLfc (RH (F) ~0 
11(H)). 3Sgim*liK<0^ B B ^t:O^y>cDM^^ 
£ «fc 0 . 5 0 £3? 2fi£iJtR&±14^J||* 5 2 lc 

t*Rfiit1x&«BI5 1 tTS8«®4 2 fc^^-ftS-ieatL 
T^*tt^JSil 5 O&tf SB 1 ffiifflj±&&mm 5 1 

[0096] 4i*^r®^jsr^3=jf i/ vmsfrwt&r 
o&xn&wifflsmi* «i»4ia]ajbiio»LT4«ja 

±<^f^#^ffitiwlB#4 4 1 — 4 4 n ( n (i^BEJ 
R) fcflMLfc (HI 0 (F) -Hi 1 (G) -Hi 0 

<f) -hi i (g) •••) . zti^cD&m^imizj: 

4. -«EHR5l^fWfl!WfirKfls*»JIl.fc»K:tt. $ 

C0097] ±i?mm<7mmx\ ®m&&mm 5 0 «t» 

MJB 1-ttttttjLttftlUi 5 1 fc: J: oTJfctt^HjhSti. 
4 . -^T95«fii 4 2<7) <?M 1 tSffitRSihtt^a 
»5 1tcffla»oT*=F*tiW4. £*ifcJ:oT:*li£f* 

5 1 &tfl&ttt&Bui 5 owttMt, J£iiix& 

JBtfJ&&.2ti&. ■ztdW&tM4 IT'S) 4 (Hi 1 
(H) ) . 

[0 0 98] 5 0 4»<0*-*>ttT« 

mfii4 2 $iE& L&2&mj±&&m® 5 2 (Cffig U 
•-rcTJaft* RILLS ft*. £Ofc*>»2aad»jhtt*K 
15 2 OftSKtef£MkiHx&Jg k &*1±&JSi: 

flawass*.*. ;*i*9a»i*.ifc«4 3-c** (rh 

(H) ) . 

[0099]«K. 56Rtttt8HB4 4 O-htr^Ph'-A 

fttfc <rh ( i ) ) . iawa^wHtctta*. -r y 

Jflo. 1 0 OnmfflttLfc. 



[0100] ULhOlS-C^JllfllttBailSR^OfflOB*^ 

tcx y * > ^ LTS^ U±T«Slfflfc«ES: BJJtfBrKfc 
Smif . *fft W>flE««*F i: LT «)fe $ & .1 i: 

af-rarc**. %mm&BT'i3.±.iwmfcm?cr>mmm 

JtSr^f v-'x v t^l2#§^-y Ktc®^$^Tx.y^-> 
L . $ fcUlTfc« WiXST-f y ? S^'x y h-ase 
HK-y FfcSBtUt. HI lTli«pC«SMWjSaftSR^ 
=^Sffi«Jft£iKLT^.&a^ SSSfctt-f V^'x y 

[ o i o i ] *-*\ ^msmm^wm^mmmtrm^ 

ft. ±SBSfi&4 5 . 5$I*«fl3IIBl4 4 , &ltl$jfc«4 
3. Ta5«®4 2RV®mm4 l £#2jdE^1 0fc-&*> 

fc (RH ( J ) ) . JlttWtcli. tfxtyf-ft. * 

«5«SB4 5±tc»*L3t. ijKcfflWfflv^-f^-^SU 
flffi4 5 . 3fimftiil»4 4 . ffigJ|J&±S4 3 s TS5« 

S4 2ai/a»*4 1 £x.y^-v^Li^*L. m§\«ts 

^^4 OSrS^L/c. 

[ 0 1 0 2 ] mz. «^.«SfiS^}ft#^4 0*«»jRS*tfc 
JnSM»«10flfe*-c7)®$:X-y^-y^LTSDiE^l 0£ 
BtfLLtz (RH ( J) ) . MiLlf. a^rttx-yf-^,- 

»S*Ut»^*«flBS l l . 
[0103] x-yf-V^tt^WESfflRl icy 

^iS^-y KO^BW^KJftUfc (RH (K) ) . JttO 
*bW)!: §t=#yX;U2 l jW&oESI 0#«tf52BIK: 

^■i>*^*tfcSttEaHR 1 *I#CB»)Wt. >f >9U 
x -y h^|£«l^'y h* 1 £5&£$-££. $rfc, SXlVTV 
-N^iKO^irfriftb'je:. yX/kTL^-h 2 fcjn 

-ttfwcx -y f - > ^ t t y x;ur u— h t anff^s« k 

h. yxMtmsmioizn^-thiiLSizma^ith. 
[oi 04] jjbk»ihcsv^t, ®m&&mtLx*i- 

S«««Ba«3R^ Ltz . ^0^8 B B «jt 5: H 1 2 OR 
STEM (Transmission Electron Microscopy) WM<D 
WPmiz^T. RH(c^i3tc. »^fcT^«S 
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[o 1 05] @i 3 izmmmem&ftVrmz^. z<?> 

tmmmz z crm.mzm^ tix $> ->te®ma&mmc?> 

z<7)Rh r )T&m&£ffif8.i-z>&mx'$>z>&& (p 
t) (^en2) tmmmizwmjj±&&BV§zmi&i, 

TV^ffittHrjhttABTfti-f'U^A ( I r) <*Ep 

sitg-r- * i i: ttx % h . mmtz £->x*f 
c o i o 6 ] m 1 4 KT^m^saj£#tffl2£^rr . 

IMflSioC aHJJ; , 9# : itri»a# (Pt ) <*.. 
6P1 ) jMfflj£<0»if£i5*yO*4. 
ttLTSfc«ftt4It*4f ^> (T i ) (^EP2) 



[oio7]0i 5tcjiaa»ifc«oaa»WH&si-. 
(^epi ) -eLT« ®m&&&mfrt> 

ffijlLXZtl®%&&mX'*>&1-?> (Ti ) (*Ep 
2) jWft£l/C*T^&. tfc. 33»18mfl£5Ifl&b>£>l£i& 
UlitiS(O) (*EP3) t^LTUS. 

MS. 

co 1 08] ^2i2. tsucKiiJi t mmmvm&z^k 

Z-tttzifrSlz&li&mmico^tZ^-f. itmili, & 

[0 109] 
[1523 











fc^r* [mN] 




600 n m 


0. Sum 


2 


17.8 




S 0 0 nm. 


0. Sum 


2 


18.0 




i> 0 0 nm 


1. 2/im 


4 


14. 2 




600 nm 


1 . 2 Am 


4 


18. 8 


It 803 


3 0 0 nm 


1 . 2 /im 


4 


9. 8 




3 0 Onm 


1. 2 um 


4 


19.8 



it^xm^\ wi,zfm.®%.ZMLx i umULkn&mm 
tmm^mwz Ltz^^^ttimM^z-s< tc^x 
^h. LKW^x^w&mwmmmimwmtmmz 

[0110] »:V^TTgBmfii^if A* 500 n mfc L, 



[0111] 
[SI33 









atl5V[pC/V] 


at25V[pC/V] 




0. 8 //m 


4 IV 


1 7 8 


1 G 1 




0. 8 Am 


6 0V 


1 9 6 


1 7 5 




1. 2 Am 


6 2V 


1 9 1 


1/0 




1 . 2 Am 


9 3V 


2 4 0 


19 5 



^td 31 <Dmtfm%&&izmtx3£{t-f&<™t. w& 
mw&msTX'itmrtzvmu&wjzz^izito. mm. 

Jil~2jumgjKi:#;t*>fl.&. WUiaSBtaffilll 5 . 



m z FRlSZ<7)Wk1]m£lStzZti$:mm LtiJ iSj, 
•y h^ieH^ y FftlM V^'x y hry >9t,zmt 

[01123H1 i±*mm&mt,ztiii& 

Uf®0T-J>.5. 

[0113] S^^^S^8 OURIHfc:^ i 5 
^8 1 . TS5S«i8 2. 8 

[01143 *®m9 um&*ffithmx'h^x . s 
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9 2imfcVl\'3- f 7J». MltfyfiU, g-fki^'Jny 
XimitTils 5 - *j A<9 r> *> V ^-rtli)^- (Vte&faT'fcfS. 

hLX^h. 4>ia»9 2«5lttJii:LTOttttfi«r«i» 
(Witf, 20 0nmM80 0nm^) ^ 

[0 115] ^«ii8Hi'fraii9 2tT^«S58 2i: 

*tiftffilE<0®3tftt#?l«T# 1 0 n m 

[0 116] TSP«®8 2{imiil8 2 4i:^2®8 2 
5tX-mWL^tLX\^h. ^lS8 2 4tm2J18 2 5fc 

[0 117] miS8 2 4(±. 4>SS9 2±{CiS(t^fL 
•5>fi)f5t ?)&«£:>( U^Afc^^^^-S-WT'^S. 

S&Srfc'cO&M* (822) *>TfcRt*&;hJfc-r 'J 
A (821) *^T'^JSSt^ttLT-&^-ftLfct>OT 

hh. zcotmb. mii§8 2 Aiim^mzhti-iTm- 

[0 118] Sg2/18 2 5{i, 3SlJ18 2 4<0±fc:t&H- 
£>*U l)^A£^tfJfT'Jgj$;$*rC^.&. -«50JS 
«±. Stta»&8»*&*vO**>f y^Acol (82 3) 

[0 119] mi®8 2 4tm2S8 2 SfcTffijSSfl. 
*T»««8 2fc:i5Vvc, 1) i^A£-£tf£& (fltf. 
tf. ^«ii8 l*>^ftLT#^?y&fc'<0&Jg, 54 

t cr>-£& ) c9Tg?m&8 2 C ittfcfHJttt*'. 2/ 5 W 
±A»o 4 / 5 tTR-Sr o X O & . 
[0120] SM*«ttgtK8 3 ti. SI^OEmtfi-te 5 S 

'v9*<r>m&x^fcztvr?mm&x'h&. mu$. + 
? ym& ( p z t ) m^mmwtsmttm 

*#*UT3aaa!»w*. mwm^t. +?>m* (p 

bTi O s ) , <f-?>&iS>Uaym& (Pb (Zr. T 
i ) 0 3 ) . i?A,-a-*?J>&SBi (PbZr0 3 ) , ^ 
>m£y y?y ( (P.b. La) . T i 0 3 ) ', 
y&1-?ym&7>fy ( (Pb, La) (Zr, T 

i ) 0 3 ) Xii. v^v-^A^^iMo-^A-?- 
?y&® (Pb (Zr, Ti ) (Mg, Nb)0 3 )f 



j±mMz-*y ( n b ) zmzmnvth z t x-smm: 
[oi2i] ^mnmm>m*-\t. mmjLwx-9 ? -y 

[0 1 2 2] ±S?m®84(i, TgB«@8 2fc*fK$r.l, 

■c«$ix?». -r^ff^iii o o nmmst-r 

[0123] t-r. msmmfc 1 <r>m.mizm-im9 1 * 
jauRut (0i7 (a) ) . znxmii. Ks^v^i* 

4>3r4iKfcK9 1 5rfiS;M-rSIgT-J>l»„ -TtfMHlfcJi 

h, znxmizx*). m&nmz (Mil*. 220 u 

m%mm (mm. 1 . o^m) <obmuh9 

[oi 24] mz. mim9 i±iz^mm9 2^^ML 
fc (nia <b) ) . ^mmcomnttx. mtfiva- 
n?A, m^y^iv, m.<\L^^nymm.itr>v^-^ 
act) p *> v ^rtit^wt-sm zmmLti.Mt im<t^ 

4"ia®9 21C-TI>. ttoWXit, glRtf4 0 0nmM 
[ 0 1 2 5 ] ±£OIS"Cj£«3*lfciSIMSBt7 

o±fc:"ratWi8 2*iaKLfe (Hia (o ) . *wc 
«»««@eiA«? s o t 7 o t emmzm 
±-rztitbiziit>izn%<7>tgnz®m&&Bitz£ n&mm 

8 1 tjSJRLfe. ?g«14^mt{i^-^^^oA<7)C:i: 

-WHmfct&nmomx-tzL. i)-^-r^xs.mwmz 

[0126] TgBm€i£j£li-r.&Xg<i. ^ 1 'f U ^ 

ah 8 2 1 <r>fflgin. &m,ms 2 2<7)fmxm&v : & 

24 U^AJ18 2 3<^«ISXS*»4.«4. 
[0 12 7] ^1-f U^*'7A^8 2 UiW 'J^A^-^. 

^A«8 2 1 cTjff^iSS-CftS . -t%b*>ZC0& 1 >f 
'J ^A®8 2 1 Off^li. -rO«^cOTS[?mfiS8 2^: 
fc(r)m*lzm-Z>tU)K l/3^4/5(Z55:S«tdtc 
1^ Lxmf8.-t& . ^f£l 8 2 1 fittT'^i: < &JS,® 8 2 . 
2^2 U^'>7A@8 2 3^Kilt^S-rS^. ^ 
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ant*. mimiz&rt2>®mm8 1 

<7)J¥*£d 0 . miJ 'J ^18 2 160il^$-di. & 

dT=3. 6xd 0 + 2. 4Xd, + 0. 

t ^ o mmmrz ^sio iciss-r s - 1 tf±mxh 
[0128] ±mms 2 2ti, m^mma^m. mt 

•6. -e^JI^^«^{3R5^«i*l< , mz.lf 1 0 0 nmS 
[0 1 29] §12^ y^'->AS8 2 3(i^««8 2 2± 

2*m&Lxiszm.Lx%tz4 v^^^^ym^m 

mtti. 2 0nmULL(C-r-S>. 
[0 130] S-tl8 1 . S51>f 'J^AJ18 2 

1. &/*«8 2 2£IfSfS2^ 'Jy'W18 2 3«SM 

[0131] yiv ■ y^mzz *)%zmw,im%i8 
3i&®Lfz mm <d) . (e>). *-r. *^ 

^idTTgpms 8 2 ±£M?rf & „ ^^t'-^jKt- 

mm 4 mvxm ")mlx4 ma±.<mwmtmmmm 

cr>-&mT>va*is Ytmm^tkium-cnmtmimx 
±m,-mm-^m,^-vhv-^^m^.Ltz mm 

(D) ) . 

[0132] «W>T . 7 5 0'COT<7)iaffiT-gSj£L5£!8 
*fl«lRfira#£l6*fl:;&-£fc (RH (E) ) . -rco^ 
BSifc: J: 9 . *M U i-'^A/f 8 2KO-fJ W&im 
tStU, flSl-f U^^AJ18 2 1 t&g/f 8 2 2t#, 
'J ^ASt^a^^-fbL^^JlT'ftSm 1182 
4fc£3&$ftS.. 

[0133] i^i^siKHcj: o&mmwmmmmi* 

[0134] gf£K. 3$f8fg#iSBI8 3±Kf£?t.'-A 

mm&. A'*-/?}mcDi3ffi£m^x±mmm8 4$:& 

(wim ( f ) ) . ±s«a*>*mii&A» >r 
^An^m^ntf <t<. **tii oonmmsic-rs. 
[0135] vxtc^xmxm.^jm^mm^^m^ 



JgJI8 2 2<0Jl*£d 2 , S2^f U>'''7A«8 2 3c7)l? 

d 3 StXMfi£^tCJo(tSTgB«S8 2£{fc<0H*£ 
dTfc L£i§£(C, 
8xd 2 + 2. 3xd 3 ••■ ( 1 ) 

izwm-tnu. *mi<z>^mmmm=Ft ltswes 
itzzttftj&xhh. im. mn ( j) -Piia 
(D iz^xmzfe^xw$mw®mm?zto&miz 
ttmLx%mm?z*y^y?'>imiz£*)ttML. ids 

[oi36] j&mBBizxtLtf , <pfflmn±<,zwmz 

A y x7Alt«», 7 5 O'ClUTOiaSTM^-rSC 
k C J: 0 . -f 'J ^AjWitlW-6iieTTW««<0«S 

iSftlSKfe^T. 7 5 O-CJ: QXtijUrtfRftUHl 
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wji» f i (##) 

4 5 1 H 0 1 L 27/10 6 5 1 



F^-A(##) 2C057 AF52 AF65 AF93 AG16 AG44 
AP02 AP14 AP52 AP54 AP77 
BA04 BAH 
5F038 AC05 AC15 AC18 AZ10 CA11 

DF05 EZ20 
5F083 FR07 JA13 JA15 JA38 JA39 
JA43 PR04 PR21 PR23 PR34 



